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All too often, control systems (in
MICE) are built as an
afterthought.
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1&[ Assumptions unos pervel

Prograt®

e Darsbury Lab (DL) will build control system
 Infrastructure
o Facilities
e Instrumentation

e Hardware is protected
e Interlocks
e Fail safes

e What is left?
« User interface
o Alarms
o Archiving
02/06/14 Pierrick M. Hanlet 4/13



& Q. i
1&( Unknown wnos errure¥
« What is the C&M Hardware?
o Standard Darsbury Lab C&M?
e PLC based?
e Hybrid?

« Need to define requisite parameters
o Parameters for each phase of operation
o Starting from the beginning

o Identify differences between MTA and MICE needs

e Instrumentation
e Infrastructure
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Framework: EPICS orTecoioe:

Experimental Physics & Industrial Control Systems
sHW+Drivers connect to IOCs (Input/Output Controllers)
«|OCs create PVs (process variables) to represent params
«PVs are further described with native fields

«PVs available on LAN to other 10Cs or clients

P ioeri ATH || Arch | oo Client Side
Vs 1PVs ¢Pv3 iPVs PVs

EPICS I0Cs Server Side

PVs [ PVs PVs
Y

Drivers

Magnet PSU:
i soe

Hardware [S3CE
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Prograc®

EPICS state notation language employed:

Define equipment operational states:
For each state:
— define parameters of interest
« define transitions out of state
« set alarm limits
o set archiving features
« define critical variables
check for software interlocks; e.g. quench
check for errors
check for transition

All parameters come from configuration database -
ensures correct settings
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Must enumerate the states and provide for each state:

1)Description of state
2)Transition into state

3)PVs of interest

4)Alarm limits for PVs
5)Archiving features for PVs
6)AutoSMS (auto dialer) flag
7)Hardware interlocks
8)Software “interlocks” (enables)

eRequired for each state
«Stored in a database
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Spectrometer Solenoid Magnets:

1)Offline

2)Pumping: establish insulating vacuum
3)Pumped_Warm: insulating vacuum established
4)Pre_Cooling: N, pre-cooling (T>100K)
5)Cooling: cryo-coolers lower shield/cold mass T
6)LHe_Filling: add liquid He

7)Cold_Ready: cold and stable

8)Ramping: applying current

9)Powered: stable operation

10)Quenched: quench detected

11)Error: error requires operator intervention

Successfully used in training/mapping SS magnets
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Load these
to
data base

02/06/14 S o

CE BB LEVEL-A 1 MLEV |




s Pccers,

S Q, S
< ) o ‘"
ILLINOIS INSTITUTE ¥

73( {  State Machine Algorithm =

grat®

For each subsystem & state, the algorithm:

e Transitions:
« manual [ |
Enter State

o automatic l

Read CDB
(subsystem,state)

v

Set PV Fields:

1) alarm limits

2§ archive features
3) set AutoSMS flag

States can be: !
e static _

o Restart Archiver
» dynamic et

3) re—initialize

v

[Enab]ef])isab]e}

Transition to
RROR state

Initialize State
Transition Out of State

Transition to
revious state

Transition to
next state

Interlock PVs
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Initial Thoughts
1 Offline
e Continuously monitor pneumatic valves
2 Enabled

e Enable/Disable + RF to: Cavity or Dummy Load
3 Initialize (transition)

e Heat filaments

e Monitor: Vacuum, air, water

4 Standby

e May have “extended standby” - filaments remain on

5 Ready
e PSU and LLRF turned on

6 On
e DCs, V & I for biases and grids, PSUs, ...
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e Only beginning

o Looking for synergies between MuCool and MICE
e Starting from the beginning - contribute early on
e Will use State Machine model to develop RF C&M

e Much to be done!!!

This time, the MICE RF C&M won't be built
as an afterthought

02/06/14 Pierrick M. Hanlet 13/13



	Outline
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13

